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Abstract
Objective: The main purpose of this systematic review was to summarize the differences 
between diabetic and non-diabetic patient’s management strategies from the removable 
prosthodontics point of view. Methodology: An electronic PubMed, ScienceDirect, 
and ResearchGate in conjugation with the manual search were performed from January 
1996 to October 2016 for studies on prosthodontics management of diabetics and 
non-diabetics. The following keywords were used, “candida colonization,” “diabetic 
oral lesions,” “complete dentures,” “salivary flow,” and ridge resorption.” Results: The 
updated search provided four hundred 79 titles. Initial analysis of titles leads to 132 
abstracts. One hundred and five abstracts were excluded, so 27 full texts were obtained. 
Sixteen studies were finally selected. The analysis finally showed that Candida colonizes 
more in the diabetic patient and correlated with blood glucose levels. Salivary flow 
diminishes with diabetes. The prevalence of precancerous lesions has a great affinity 
in diabetic denture wearers. Conclusion: Candida colonizes more in the diabetics and 
correlates with blood glucose levels. Clinical Significance: Diabetes lowers denture 
stability through increasing ridge resorption.
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Introduction
Diabetes mellitus is a metabolic disorder of carbohydrates, lipids, 
and proteins leading hyperglycemia.[1] Diabetes is among non-
communicable diseases spread widely across the world.[2] Burning 
sensation, stomatitis, delayed healing, and salivary gland disorders 
are the most oral manifestations in diabetes.[3,4] The prevalence of 
diabetes and oral candidiasis has been widely studied given that 
diabetics are more susceptible to fungal infections than normal 
individuals.[5-7] Diabetic microangiopathy can cause thinning 
of the epithelial membrane, decrease in salivary flow causing 
xerostomia, and decreased immune response.[8] Denture biofilms 
represent a protective reservoir for oral microbes.[9] A dental 
plaque containing Candida could give rise to denture-induced 
stomatitis, root caries, and periodontitis.[10] In addition, if the oral 
mucosa is weakened, the friction of the prosthesis can facilitate 
the breaking of the epithelial barrier and increase the risk of the 
passage of germs into the bloodstream.[11] Moreover, a lack of 
lower denture stability is a problem caused by severe bone loss of 
the lower arch.[12] Diabetes is not able to modify subjectively and 
quantitatively the parenchyma of major salivary organs causing 
hyposalivation and, in turn, decrease retention of dentures, induce 
burning mouth syndrome, and inhibit neutrophils resulting in 
oral infections.[13] This study is concerned with determining 
the differences between diabetic and non-diabetic patient’s 
management strategies in removable prosthodontics
Subjects and Methods
A review was composed of the preface of the principles 
proposed by the PRISMA clarification[14] and the Cochrane 
collaboration.[15] The survey address targets of the review, 
qualification criteria and information system were expressed 
ahead of time and joined in the convention’s substance.
Types of articles
Randomized controlled clinical trial, cohort and crossover 
studies, master supposition papers were taken to avoid bias.[14] 
In vitro and animal studies, systematic and clinical reviews that 
allude to techniques for biting capacity assessment were 
incorporated.
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Search strategy
The search was carried out by two individuals using various 
electronic databases: PubMed, ScienceDirect, and ResearchGate 
in English literature, clinical studies reporting prosthetic 
management of diabetics and non-diabetics. The search terms 
used alone or in combination were “candida colonization,” 
“diabetic oral lesions,” “complete dentures,” “salivary flow,” and 
ridge resorption.” The search extended from January 1996 to 
October 2016.
Study selection
The review method carried out in two stages: The first stage, 
abstracts and/or full texts were screened by two reviewers. 
Initially, titles were searched for relevance, and abstracts of 
the relevant articles were obtained. The papers obtained were 
investigated using the exclusion/inclusion principles. Technical 
articles and/or articles in a language other than English or had 
no English language abstract were excluded from the study. The 
included full papers were further screened separately by two 
researchers in the second phase using the inclusion criteria:
1. Studies conducted on the prosthetic management of diabetics
2. Studies included type 2 diabetes.
Exclusion criteria
1. Non-human studies
2. Studies used implant-supported dentures.
Data extraction
Information with respect to study outline, participant number, 
duration of clinical findings, lesions type and it is seriousness, 
and kind of instruments utilized were chosen from the included 
studies. Information was organized in tabular form to encourage 
the introduction and evaluation of the current proof.
Results
Search strategy followed
The method used to determine the studies included from the 
initial search yield 479 titles. Initial filtration of titles leads to 132 
abstracts. One hundred and five abstracts were excluded, and 
27 full texts were evaluated for inclusion/exclusion criteria. Of 
these 27 studies, 8 studies were excluded and 19 studies went 
through the first review stage. During the second review stage, 
two studies were excluded and studies were deemed to have 
met the inclusion criteria. After studies of the same cohorts were 
excluded, 16 studies were finally selected [Figure 1].
Analysis of the characteristics of the included studies
Current studies concern with candida colonization are 
summarized in Table 1 while Table 2 contents showed the most 
prevalent oral lesions. Table 3 shows the salivary flow difference. 
Table 4 summarizes tissues changes in the denture bearing area. 
Abbreviations used are defined in Table 5.
Discussion
Diabetes mellitus is a systemic disease associated with increased 
susceptibility to periodontal[16] and oral infections.[17] Related 
peer studies revealed that diabetes affects Candida colonization 
in denture wearers. Seven studies[6,7,18-22] showed that candida 
colonization was significantly higher in diabetic denture wearers. 
These studies[5,6,20] demonstrated that the more increase 
in blood glucose levels, the more increase in the density of 
Candida species supporting the view that diabetes predisposes 
to Candida-associated denture stomatitis. On the other hand, 
Dorocka-Bobkowska et al. found that the increase in Candida 
colonization between diabetic and non-diabetic denture wearers 
was non-significant.[5] Studies point out that this could be due to 
differences in Candida culturing techniques[6,7,18-22] that used the 
oral rinse technique while Dorocka-Bobkowska et al., 1996, used 
the imprint culture technique in the research.[5] Abu-Elteen et al. 
proved that Candida density increased in diabetics and smokers 
diabetics have more colony than non-smoker diabetics.[19] 
These studies[5,19,21] agreed that Candida albicans was the most 
prevalence yeast in Candida colony followed by Candida tropicalis, 
Dorocka-Bobkowska et al., 2010, demonstrated that burning 
Figure 1: Study design
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Table 1: Prevalence of Candida colonization in diabetic under the denture




Swabs were taken from dentures of both 
control and diabetic groups of patients 
and evaluated for the prevalence of yeasts
128 (70 test group and 
58 control group)
The recurrence of Candida expanded in diabetics, however, 




A sample in the area of erythema 
collected to laboratory examination.
274 (118 test and 156 
control)
Patients with diabetes showed systemic conditions inclining 
Candida albicans proteinase creation which responsible for 
erythematous candidiasis
3 Mantri  
et al.[18]
Dentures were lined with heat-
polymerized silicone resilient liner
30 (15 test and 15 
control)
Normal oral flora in both groups demonstrated no distinction 





Maxillary dentures were mycologically 
examined.
92 (46 test and 46 
control)
The higher thickness of segregated states seen in a diabetic 
gathering in contrasted and the control gathering, there was a 
connection between the blood glucose levels and Candida
5 Abu-Elteen 
et al.[19]
Swabs isolated from up to 9 intraoral sites 
in yeast-like colonies counted
262 (132 test and 130 
control)




Swabs from the palatal surface were 
cultured.
92 (46 test and 46 
control)
A positive correlation between oral candidiasis and blood 
glucose levels
7 Le Bars  
et al.[21]
Swabs collected and Candida colonies 
counted
- Diabetes increases periodontal diseases and denture 





Oral examinations of both groups yield 
clinical information.
110 (60 test and 50 
control)
Patients commonly suffered from burning sensation and 
angular cheilitis occurred more in diabetic
Table 2: Different lesions found under the denture in diabetic
S. No. Study Study design Sample size Clinical finding Type of lesion Severity of lesion





840 (420 test 
and 420 control)
Diabetics had at least one oral 





(lichen planus was 
found in two cases)
2 Al-Maweri  
et al.[25]
Intraoral examinations 782 (391 test 
and 391 control)
Mucosal lesions were 




3 Sousa  
et al.[26]
Intraoral examinations 196 (96 test and 
100 control)









of both groups yield 
clinical information
110 (60 
test and 50 
control)
Burning sensation and 
glossitis occurred more 
frequently in diabetics
Angular cheilitis Precancerous 
lesions
 ’’ Previously mentioned
Table 3: Difference in salivary flow between diabetic and non-diabetic
S. No. Study Study design Sample size Clinical finding Signs and symptoms
1 Madhup 
et al.[1]
Patients were chewing tablets for 1 min. The 
sample is collected; the process is repeated 
once a day on an alternate day for 3 days
30 (15 test and 15 
control)
Significant contrasts in 





2 de Lima 
et al.[4]
Salivary flow and buffering capacity were 
compared
60 (30 test and 30 
control)
Salivary buffering capacity 
was lower in diabetics
3 Radovic 
et al.[23]
Evaluate relined denture wearers for 12 
months members were assessed for denture 
stomatitis and salivary vascular endothelial
78 (36 test and 42 
control)
Changed levels of salivary 
endothelial growth 
elements and stomatitis 
were more in diabetics




The salivary flow was compared between 
the two groups
196 (96 test and 
100 control)
Decreased in diabetics Burning sensation
## Previously mentioned
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Table 4: Tissues change in denture bearing area between diabetic and non-diabetic
S. No. Study Study design Sample size Clinical finding Remarks
1 Faccio et al.[28] Setting the soft liner in a window 
modified dentures base, the biofilm 
quantity was calculated at time 
intervals (baseline, 2, 4, and 6 weeks)







Control of diabetes in 
the elderly provides the 
same levels of biofilms 
in healthy individuals
2 Al-Jabrah[27] Ridge resorption was assessed by 
reference points in a panoramic 
radiograph by Wical and Swoope 
method
72 (40 test 
and 32 
control)




Females record more 
resorption than males




OML Oral mucosa lesion
OC Oral candida
RRR Residual ridge resorption
mouth sensation was the most prevalent problem.[22] Angular 
cheilitis and glossitis occurred more frequently with denture 
stomatitis. Concerning salivary flow, these studies[1,22,23] showed 
that there is a decrease in salivary flow in diabetic patients when 
compared with non-diabetics. On the other hand, de Lima et al. 
found that the salivary follow in diabetic and non-diabetic was 
the same; however, the main difference between salivary flow in 
diabetic and non-diabetic was in salivary buffering capacity which 
is lower in diabetic than non-diabetic.[4] The difference might 
arise because these studies[1,22,23] analyzed salivary flow level over 
a prolonged period while Cristina et al. analyzed salivary flow 
short period.[4] Going by de Lima et al., there is proved alteration 
salivary vascular endothelial growth factor levels.[4] These 
studies[22,24-26] approved that the presence of oral mucosa lesion 
in non-oral habit diabetic is more than non-diabetic patient; 
these studies[24,25] showed that the most prevalent types of oral 
lesions were geographic tongue, denture stomatitis, and angular 
cheilitis. Diabetes as a systemic disease affects the degree of bone 
resorption. Similarly, Al-Jabrah found that bone resorption was 
more in diabetic denture wearers.[27] Furthermore, the degree of 
resorption is more in females than males. Faccio et al. in their 
study of biofilm formation in silicon rubber lining material 
found that there was no distinction seen between healthy and 
controlled diabetes in biofilm development on delicate denture 
lining materials.[28] However, controlling diabetes in elderly gives 
an indistinguishable level of biofilm from healthy people.
Conclusion
Candida colonizes more in the diabetic patient and positively 
correlated with blood glucose levels. Precancerous lesions are 
more in diabetic denture wearers, while denture stability in 
diabetic is low because of a high degree of ridge resorption and 
salivary flow decreases with diabetes.
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